Objective To determine whether a selected set of indicators can represent a single overall quality construct. Design Cross sectional study of data abstracted during an evaluation of an initiative to improve quality of care for people with HIV. Setting 69 sites in 30 states. Data sources Medical records of 9020 patients. Main outcome measures Adjusted performance rates at site level for eight measures of quality of care specific to HIV and a site level summary performance score (the number of measures for which the site was in the top quarter of the distribution). Results Of 28 site level correlations between measures, two were greater than 0.40, two were between 0.30 and 0.39, four were between 0.20 and 0.29, and the 20 remaining were all less than 0.20. One site was in the top quarter for seven measures, but no sites were in the top quarter for six or eight of the measures. Across the eight quality measures, sites were in the top quarter no more often than predicted by a chance (binomial) distribution. Conclusions The quality suggested by one measured indicator cannot necessarily be generalised to unmeasured indicators, even if this might be expected for clinical or other reasons.
INTRODUCTION
Efforts to measure and report the quality of care delivered by healthcare organisations are becoming commonplace. Publicly reported performance data are increasingly available for health plans, hospitals, nursing homes, and groups of physicians, and many providers are now being rewarded on the basis of measures of quality of care. [1] [2] [3] These initiatives generally rely on a small set of measures, usually of processes of care but sometimes of outcomes. Common indicators of performance of health plans and physicians focus on the provision of preventive services and the management of a small number of chronic conditions, such as diabetes and asthma.
In addition to making reported quality data more comprehensible, a rationale for using a small subset of possible quality indicators is the belief that an organisation's performance on unmeasured processes or outcomes will be similar to that on measured ones. For example, although there are many activities involved in high quality care in diabetes, it is assumed that assessment of selected processes, such as whether a yearly retinal exam is performed or whether a test for haemoglobin A 1c was ordered, provides a reasonable indication of the overall quality of an organisation's diabetes care. An extension of this logic is that monitoring care indicators for a carefully selected set of prevalent and important conditions, such as diabetes, hypertension, and heart attacks, provides valid information about the overall quality of care provided by a physician, medical group, health plan, or hospital. The use of a few indicators to assess care is consonant with systems theory, which implies that there should be relatively high correlations among quality indicators within organisations because multiple areas of performance should be influenced by common characteristics of the system. [4] [5] [6] Several studies have examined the relations among quality measures for various different types of organisations, but few of these studies examined outpatient medical practices. For instance, a recent study of 11 outpatient practices that assessed measures of technical clinical quality (such as cholesterol screening), patients' satisfaction, clinic function (such as followup of abnormal results of laboratory tests), and compliance with treatment for diabetes and asthma found no significant correlations between these measures. 7 Similarly, Palmer et al found that correlations across cases seen by a given physician were low. 8 Other studies that examined hospitals, 9 10 health plans, 11 and communities 12 have found similarly low correlations among quality measures.
Given the large number of initiatives for measurement and improvement of quality, many of them founded on systems theory, it is surprising that so few have reported empirical assessments of the relations among quality indicators. Examining such correlations is critical for both measurement and improvement of quality. With regard to measurement, it is important to understand whether it is appropriate to draw conclusions about the overall quality on the basis of a limited set of indicators. With regard to improvement, finding strong correlations among quality measures would support the theory that the measures are the output of a single functional system and that efforts to improve quality should focus on characteristics of the system. Low correlations, by contrast, would suggest that multiple functionally independent systems are operating, implying that efforts to improve quality need to address these distinct systems or their integration.
We examined the relation among eight quality indicators for a single chronic medical condition in care settings in which we expected relatively high correlations-that is, organisations that deliver HIV care to outpatients. We used data from a quality improvement initiative that included HIV care sites in 30 states to see whether we could identify organisations that were "high performers"-that is, organisations that consistently scored highly across different quality measures. High performing organisations, presumably, are organised and managed in ways that allow them to achieve high quality. 
METHODS

Overview
Data for this study were collected as part of an evaluation of a quality improvement collaborative involving clinics that received funds through the Ryan Care Act. 13 14 We abstracted information on quality of care from medical records at two times (details below).
Participants
Site selection-Of the 200 relevant sites in the United States in May 2000, 171 were eligible to participate in the study. From these, we enrolled 44 sites that were participating in the quality improvement intervention and an additional 25 sites that served as controls, giving 69 participating sites in 30 states. Details of the site selection process are described elsewhere. 13 14 We previously reported that changes in quality measures did not differ significantly between intervention and control sites. 13 We surveyed medical directors at each site to determine specific characteristics.
Patient selection-We randomly sampled 75 active patients from each site before the intervention and then drew a second random sample of 75 after the intervention. The intervention took place from 30 June 2000 to 31 December 2001. Patients were considered active if they visited the site at least once during the review period.
Data collection
We collected data from the medical records of each sampled patient over one year of care for the two review periods. Data abstracted included age, sex, history of HIV related illnesses, comorbid medical or psychiatric conditions including current substance abuse or psychiatric illness, screening and prophylaxis for HIV related conditions, number and timing of visits, CD4 cell counts, viral loads, and antiretroviral medications. Reviewers specified whether each visit was to a physician, a nurse practitioner or physician assistant, a nurse, or some "other" clinician (such as a nutritionist). The first review covered the year before the intervention (1 June 1999 to 31 May 2000), and the second covered the year beginning six months after the start of the intervention and ending three months after the end of the intervention (1 January 2001 to 31 December 2001).
Quality of care measures
The eight measures of quality of care were based on guidelines that did not change over this time period. [15] [16] [17] [18] Our primary measures were proportion of use of highly active antiretroviral therapy (HAART) at the time of the last visit during the review period and control of HIV viral load for appropriate patients. Patients included in the denominator for the proportion of HAART use were those with CD4 cell counts less than 500×10 6 /l or viral loads greater than 20 000 copies/ml, and patients already receiving HAART, as per guidelines in effect at the time. 15 Viral load was considered as controlled if it was undetectable or if the total viral load was less than 400 copies/ml. We also assessed whether screening for tuberculosis, hepatitis C, and cervical cancer (for women only), appropriate prophylaxis against Pneumocystis carinii pneumonia, and influenza vaccinations were provided during the review period. For hepatitis C, we accepted documentation of a previous positive result of a hepatitis C test. We defined appropriate access to outpatient care as actually visiting the site during at least three of four quarters. All measures at the patient level were dichotomous.
Analyses
Our unit of analysis was the care site. The site level value for each measure of quality was the proportion of patients for whom the quality indicator was documented in the reviewed medical records. Our goal was to review 75 records at each of 69 sites to give a total of 10 350 records, though the final number of records reviewed was 9986 (97%). We initially analysed the first and second review periods separately but because results were similar we aggregated data from the two periods. In 966 cases, a patient's medical record was selected for review in both periods. For these cases we dropped the data from the second period, leaving a total of 9020 unique patients in care at 69 sites. We present descriptive statistics for the 69 sites. Because characteristics of patients vary among sites, we examined adjusted means for each of the eight quality measures. We used the GLIMMIX Percentage of sites performing in top quarter for specified number of quality measures (from 0 to 8); comparison of actual with binomial distribution macro in SAS (version 8.2) to produce least square means for sites using the logit link function. We adjusted for patients' characteristics that might be related to the quality measures, including age, sex, stage of disease based on lowest recorded CD4 cell count over the period of care, active psychiatric or substance abuse problems, history of HIV related diagnoses, number of comorbid medical conditions, and review period. Adjusted least square means were then converted to proportions. Next, we calculated the correlations among the eight adjusted quality measures. Finally, we examined the degree to which high performance on one indicator was related to high performance on the other seven. To do this, we dichotomised each quality measure at the 75th centile of the distribution across all 69 sites, and called those sites in the top quarter "high performers." When the top fifth was used, similar results were obtained. We then examined the distribution of the number of times sites performed in the top quarter across the eight quality measures and compared it to a binomial distribution for eight independent trials with a probability of success (being a high performer) of 0.25. If the actual distribution differs from the binomial distribution, there are more high performers than expected by chance; if the two distributions are similar, this suggests that site's performance on one quality measure is independent of its performance on others. The distributions were compared with χ 2 test.
RESULTS
Characteristics of patients and sites-Thirty two per cent of patients were female, 16% reported active substance abuse, and 32% had CD4 cell counts below 200 × 10 6 /l (table 1). The 69 sites that we studied were in 30 states in all regions of the US, representing the full spectrum of types of organisation that provide HIV care. Most sites described themselves as having HIV expertise, including 62% that were specialised HIV clinics and 35% that were general medicine clinics with specialised HIV care teams. Only 3% were general medicine clinics with no specialised HIV team. Most (80%) had multidisciplinary HIV care teams that met about twice a month.
Site level quality measures-Clinic performance on the quality measures ranged from 0.38 of patients with non-detectable viral loads (table 2) to 0.81 of eligible patients on HAART and 0.81 of patients with documented hepatitis C status. The greatest variation across clinics was for the proportion of patients who received tuberculosis screening (interquartile range of 0.0.35-0.69), and the least variation was seen for the proportion of eligible patients who received HAART (interquartile range of 0.77-0.86).
Correlations among quality measures-Of the 28 correlations between measures at the clinic level (table 3) , the highest was the relation between proportions of HAART therapy and P carinii pneumonia prophylaxis at 0.42 (P<0.001). The correlation between the proportion receiving cervical cancer screening and tuberculosis screening was nearly as high at 0.40 (P<0.001). Two other correlations were greater than 0.30, those between the proportion receiving hepatitis C screening and tuberculosis screening (0.32, P<0.01), and between influenza vaccination and non-detectable viral loads (0.30, P<0.05). Four additional correlations were between 0.20 and 0.29, and the 20 remaining correlations were all less than 0.20.
Distribution of number of high performance areas-The number of times sites were in the top quarter (a "high performer") for the eight quality measures ranged from none (never in the top quarter) to seven (in the top quarter for all but one measure). The figure shows the actual and expected distribution under an assumption that "high performance" on different measures occurs at random (according to a binomial distribution in which the probability of success on each trial is 0.25 and the eight trials are independent). The actual and the binomial distributions are not statistically different (P=0.49).
DISCUSSION
We found relatively weak associations between the assessed indicators of quality of HIV care. Of the 28 possible correlations between the eight quality measures, only two (7%) were greater than 0.40, two were between 0.30 and 0.39, and 20 (71%) were less than 0.20. This was particularly surprising because we assessed quality of care for a single chronic medical condition in sites that were specialised HIV clinics or had specialised HIV care teams. Furthermore, there were no more "high performing" organisations than were predicted by chance. Only one site was in the top quarter for seven measures, and no sites were in the top quarter for six or eight measures. We expected that their focus on HIV care would lead some of these sites to develop systems and procedures that would positively affect multiple aspects of care. Moreover, guidelines for HIV care had been widely disseminated when these data were collected. [15] [16] [17] We thought that in HIV care sites the preconditions would exist for high correlations among measures, including focus on a single condition, relatively high proportions of specialisation (97%), and the presence of multidisciplinary HIV care teams (at 80% of sites). Our results suggest that specialisation and focus on a specific condition may not be sufficient to produce high quality in multiple aspects of care. Consistency may require the coordination of multiple processes and procedures. Consider, for the sake of argument, two contrasting models of the clinical processes related to the eight quality measures we assessed. In the first model, a common system connects all eight measures. Elements in this common system include the physical space, clinic staff, a phone and messaging system, medical records, regular group meetings, and shared (specialised) clinical knowledge. In the second model, each quality measure can be thought of as the outcome of an independent chain of linked processes; failure of any single process in the chain causes the desired quality event not to occur. Because each chain of processes is independent of the others, success or failure of one chain has little impact on the success or failure of a simultaneously operating or parallel chain.
For example, starting and maintaining a patient on HAART may require preparatory visits with several different providers (for example, physicians, pharmacists, and case managers) and access to these providers during the initial phases of treatment. Doing tests to screen for tuberculosis requires a provider, usually a nurse, who carries out the test, ensures that it is appropriately read 24-48 hours later, and documents the results. Ensuring regular cervical cancer screening, on the other hand, may require the cooperation of a nearby gynaecology practice. Each of these examples involves largely independent chains of processes. P carinii pneumonia prophylaxis and HAART may have been more highly correlated than most other pairs of measures because the chains of processes that produce these outcomes have several shared elements (that is, both are prescriptions given by physicians, and both are guided by CD4 cell counts).
Adequate coordination among processes is probably more difficult to achieve when quality measures assess care given by different providers at multiple care sites (such as different services in a hospital). One potential reason that studies of quality 19 20 and quality improvement efforts 13 21-23 have yielded less impressive results than many expected may be the difficulty of simultaneously improving and coordinating multiple systems.
During the study period there were no specific incentives in place (financial or otherwise) for the practices we studied to meet specific quality targets, nor were there any centralised or public processes to measure quality. Such measurement processes and incentives may increase correlations among quality measures, even in the absence of effective and coordinated systems and processes.
One interpretation of these data could be that providers recognise that they cannot provide uniformly high quality care and that they therefore prioritise. For example, few would debate that HAART use is clinically the most consequential of the eight measures we assessed, and the median proportion for use was among the highest the eight proportions at 0.81. Furthermore, the correlation between HAART use and P carinii pneumonia prophylaxis (also consequential clinically) was relatively high (0.42). On the other hand, prioritisation would not explain why the median proportion for hepatitis C screening was higher than for HAART use. High proportions of hepatitis C screening may be observed because it involves only ordering a blood test, and because once a positive result is found the test does not need to be repeated. If providers know that they have to trade off some goals of care against others, however, this is further proof that performance on one measure might imply little about performance on others, even in the setting of specialty care for a single disease. While no one advocates a healthcare system in which one measure of good care competes against another, limited resources and difficult choices are a reality in all healthcare settings.
Study limitations
We examined quality measures that could be assessed by reviewing medical records. All but one (non-detectable viral load) were measures of process. Our findings might have differed if we had been able to assess mortality, rates of admission to hospital, appropriate management of opportunistic infections, changes in health status, adherence to medication, or patients' reports about care. 24 We think that measurement of other processes or outcomes, however, would yield even lower correlations. Four of the care processes we assessed (screening for tuberculosis, hepatitis C, and cervical cancer, and influenza vaccinations) are simple to implement for anyone with basic clinical training, and the remaining four (HAART therapy, viral load control, P carinii pneumonia prophylaxis, and frequency of visits) are the subject of detailed guidelines for clinical practice. 25 26 Guidelines for tuberculosis skin testing do not suggest yearly testing, but rather that annual repeat testing (after an initial negative test result) should be considered in populations with a "substantial risk" of exposure (such as prison inmates), 18 which may have reduced the proportion who received tuberculosis screening. Another limitation of reviewing medical record is that processes may have been completed, but not documented, biasing our estimates downwards.
Finally, we studied patients at clinics receiving specific funding, and our findings may not generalise to other HIV care settings. Because this specific funding goes to rural and urban underserved care sites, our findings may not generalise to sites that care for patients with, for example, higher incomes, more education, and better health insurance. The sites studied, however, receive considerable scrutiny as a condition of participation in the programme, and quality levels there might be higher than at some other HIV care sites. To the extent that our study design excludes sites with consistently low quality scores, the correlations that we report are lower than they would be in a broader sample.
Implications
Our findings have implications for efforts to monitor quality and improvement. Current policy initiatives that seek to pay physicians for their performance on a small selected set of indicators or that create tiers of physicians or hospitals may not improve quality across a broad spectrum of care or conditions. Indeed, such programmes could prompt physicians or physician organisations to channel efforts into affecting the indicators being assessed to the detriment of other aspects of quality. 27 More empirical studies are needed on the impact of pay-for-performance initiatives and other improvement strategies on overall quality. 28 29 Our results suggest that none of the sites we studied had the kinds of administrative, clinical, and human resources systems in place that are necessary to produce consistently high care quality. Continued and concerted efforts to improve healthcare systems may yield such patterns of high performance, but that goal has remained elusive to date. This should stimulate us to redouble our efforts to identify and implement the kinds of system changes that will allow us to cross the "quality chasm." 30 Focusing on the improvement and coordination of multiple systems within organisations may be a useful direction to pursue.
WHAT IS ALREADY KNOWN ON THIS TOPIC
Selected indicators are often used as measures of overall quality of care Few studies have published correlations between indicators of care quality, and none has done so for outpatient specialty care
WHAT THIS STUDY ADDS
There were low correlations among quality indicators for people with HIV disease It might be hazardous to generalise from performance on a small number of quality indicators to performance on other indicators that are not measured
